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[Claims] 

[Clam 1] A method of fabricating a capacitor of a semiconductor memory device, comprising the 
steps of 

a first step of forming a conductive layer over the entirety of a semiconductor substrate; 

a second step of forming a first pattern having a configuration limited in each cell unit on 
the conductive layer; 

a third step of forming a first spacer on a side wall of the first pattern; 

a fourth step of forming a second spacer on a side wall of the first spacer; 

a fifth step of forming a storage electrode pattern by etching the conductive layer, using the 
first pattern, the first spacer and the second spacer as an etching mask; 

a sixth step of removing the first pattern and the second spacer; 

a seventh step of forming a third spacer on an inner side wall and an outer side wall of the 
first spacer; 

an eight step of removing the first spacer; and 

a ninth step of forming a storage electrode by etching the storage electrode pattern, using 
the third spacer as an etching mask; 

[Clam 2] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 1, wherein prior to the first step, the step of forming an etching preventing layer, a first 
interlayer film, a second interlayer film and a third interlayer film on the semiconductor substrate 
is added. 

[Clam 3] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 2, wherein the second interlayer film is made from the same conductive material as that of 
the first conductive layer. 

[Claim 4] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 1, wherein after the sixth step, the step of etching the first conductive layer to a given 
depth, using the first spacer as an etching mask is added. 
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[Claim 5] A method of fabricating a capacitor of a semiconductor memory device, comprising 
the steps of: 

a first step of forming a first conductive layer over the entirety of a semiconductor 

substrate; 

a second step of forming a second conductive layer on the first conductive layer; 

a third step of sequentially laminating a first material layer and a second material 
layer on the second conductive layer; 

a fourth step of forming a first pattern made of the first material layer and a second 
pattern made of the second material layer by patterning the first material layer and the second 
material layer so as to limit them in each cell unit; 

a fifth step of forming a storage electrode pattern by etching the conductive layer, 
using the first pattern an the second pattern as an etching mask; 

a sixth step of forming a third pattern by isotropically etching an edge of the first 

pattern; 

a seventh step of removing the second pattern; 

an eight step of forming a spacer on a side wall of the third pattern and on a side wall 
of the storage electrode pattern; 

a ninth step of removing the third pattern; and 

a tenth step of forming a storage electrode by etching the first conductive layer and 
the second conductive layer, using the spacer as an etching mask. 

[Claim 6] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 5, wherein prior to the first step, a step of forming an etching preventing layer and an 
interlayer film on the semiconductor substrate is added. 

[Claim 7] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 5, wherein the first material layer is made from a material having an etching rate different 
from that of a material composing the second conductive layer in an arbitrary etching step, and 
the second material layer is made from a material having an etching rate different from that of a 
material composing the first conductive layer in an arbitrary isotropic etching step. 

[Claim 8] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 7, wherein the first conductive layer and the second conductive layer are each made from 
polysilicon, and the second material layer is made from any material among a photoresist, oxide 
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and nitride. 

[Claim 9] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 6 or 8, wherein the fist material layer is made from nitride, the spacer is made from oxide 
and the etching preventing layer is made from nitride when the second material layer is made 
from photoresist or oxide. 

[Claim 10] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 6 or 8, wherein the first material layer is made from oxide and the spacer is made from 
nitride when the second material layer is made from photoresist or nitride. 

[Claim 1 1] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 5, wherein the etching is conducted by a thickness of the second conductive layer in the 
fifth step. 

[Calm 12] A method of fabricating a capacitor of a semiconductor memory device, comprising 
the steps of: 

a first step of forming a conductive layer over the entirety of a semiconductor 

substrate; 

a second step of sequentially laminating the conductive layer, a first material layer, a 
second material layer and a third material layer; 

a third step of forming a first pattern made of the second material layer and a second 
pattern made of the third material layer by pattering the second material layer and the third 
material layer to limit in each cell unit; 

a fourth step of forming a first spacer on a side wall of the first pattern and on a side 
wall of the second pattern; 

a fifth step of forming a third pattern made of the first material layer by etching the 
first material layer, using the first spacer, the first pattern and the second pattern as an etching 
mask; 

a sixth step of removing the second pattern and the first spacer; 

a seventh step of forming a second spacer on a side wall of the first pattern and on a 
side wall of the third pattern; 

an eighth step of removing the first pattern; and 

a ninth step of forming a storage electrode by anisotropically etching the third pattern 
and the conductive layer, using the second spacer as an etching mask. 



[Claim 13] A method of fabricating a capacitor of a semiconductor memory device according to 
claim 12, wherein prior to the first step, a step of forming an etching preventing layer and an 
interlayer film on the semiconductor substrate is added. 

[Claim 14] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 12, wherein the first material layer is made from a material having an etching rate 
different from that of a material composing the conductive layer in an arbitrary etching, the 
second material layer is made fi'om a material having an etching rate which is the same as that of 
the material composing the conductive layer in an arbitrary anisotropic etching, the third material 
layer is made from a material having an etching rate which is the same as that of a material 
composing the first spacer in an arbitrary anisotropic etching and is different from that of 
materials each composing the second material layer, the first material layer and the conductive 
layer in an arbitrary anisotropic etching, the second spacer is made fi-om a material having an 
etching rate different from a material composing the conductive layer in an arbitrary anisotropic 
etching. 

[Claim 15] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 14, wherein the conductive layer is made from polysilicon, the first material layer is made 
from nitride, the second material layer is made from polysilicon and the third material layer, the 
first spacer and the second spacer are made from oxide. 

[Claim 16] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 14, wherein the conductive layer is made from polysilicon, the first material layer is made 
from oxide, the second material layer is made from polysilicon and the third material layer, the 
first spacer and the second spacer are made from nitride. 

[Claim 17] A method of fabricating a capacitor of a semiconductor memory device according 
to Claim 12, wherein prior to or after the eighth step, a step of etching the conductive layer to a 
given depth, using the materials laminated on the conductive layer as an etching mask is added. 

[Claim 18] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 12, wherein the eighth step is performed by anisotropic etching. 

[Claim 19] A method of fabricating a capacitor of a semiconductor memory device according to 
Claim 2, wherein the second interlayer film is made from the same material as that composing 
the first spacer. 
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Olieai^ i^riiOll n^E ^^nHAie^ ^±t: ORAM(Dynamic Random Access Memory)2i 

Oil soHseiOl si^qi. oi^ oiisai^sj ^^^^g Houi^m oiidiee mo\M^ 
o^U£f. xi2^oiiAH£! ^xFS^^s o\^n ^'BAi a^^ee iUD6f>ii 5PI oH^oii ^^£xii oiieai 

1.5/^n^2j CHIHai^* 64MbS ORAMOli SiOjAH^ 2xf^^oi OilSBI^ 

§ A^g§^□^ TaASf n^^iM^i mmm a\§o\c-\e}^ ^iiHAigri^M ^m:^\ m^o\\ 

3X\^^ ^IIHAIEiM ^ie.^6KX 3imM^± S^^S £H6H2 9JiQ . Oie^^(Double 

stack)^^. 5!(Ftn)^^. ^gg a^{Cyl indr ical electrode)^^ , ^HfillE >i^(Spread stack)^5 

^^^(Box)^^^ oiiSEi^si ^3imM^^ m:^\m M2}^ 3x\m^ ^^sj >isaixia^Moia. 
AiE-i oigi,^ 4^ 9jiO\ 64Mb^ cuisai^oiu 3 01^^^^^ ^is^sib oiiH£i^oii ^mm 

AH. mm UI^OII SEDg ^#01 ^D[^ =?^9\ >iSdiXI2^ g^SSM 01^, 1991t^ lEEEXI 

CHI feg. 'Crown-Shaped Stacked-Capaci tor Cell for 1.5-V Operation 64-Mb ORAM's'M 

a. 

xiii£^ mE:^m^H^2)o\\ 216H i^as^ si dis^^s^ss ^^aoisi e^sx^piesi ^^:?i i^^s^ 
Oil. B\U9\ biMdFej{20)iif ^aiiejs^(i6)m s^sm ^i^^oi mu^^i d^s>iS^(i4) ^ 
:hioim2^{18)S ^biaf^ MiHxi>^Eie g^m^ sg. ^3fg ssoii ^^:'i ^sixi^EriM Qm sag 

soil ^^mm(22)m m^m^ s§, -^^i^i 4iS>^s^(i4)^^oii ^sacn i?^^ ^ ^ 
^^^^ iii>imoj ^^SM g^a^fe 1^^:?! e^SM j^mhi a^s^aig^^ ^go^^i D\m^ 

^{30)m g^6^^ ^ll^m aSOil 1-11121 0l<i^S^^dl^#(24). ^ai^ U0lM£f0IH#(26) ^ fll2 

oj o!^^s^^^l^e{32)g ^eaf^ sg. ^ ^^ssih ^01 :jie2^(30)£j ssoi 
m M^soii g^mfe ^3f^ asoii ni2°j p^g^aiee e^^aFoi xiiisi 

^dl^^(34)m g^m^ ^ XII32J OI<iVl[^ate#m g^^^ ^ Ol^^^^^^t^o^AH ^01 ^^Sj 

LH¥ ^^011 Xil32j OI<i^£f^aieS^^ S >^IHI0|AH(36)m g^a^fe SSOil SIoH &l£x^lSxlS 
£A|s^p.. 

x-ii2£^ ^I^il0lA^(36):^^ ^^£x-ii:'ie asoii ;yi32j a^s^ai^M e^^a^oi x!i22j a^s^ai^ 

S(38)g ^01 Xil2°J a^S^dl^SS] HSOI i^i^aXI S^S^ 2S0ll X-1142] 

OI<i^s|^£i^^(40)M g^m^ SSOil 2ioH ^^ixll&xlM £AlH.Hlf. 

Xil3£^ ^IH|0|A-i(36)2J Si^^^ H32] ^01 §£73^X1 ^0| X-|i42] 01 <:l^SI^ £1 Oilxma^^ 

^ ss^^ tj.^^ Avpi xii2°j a^s^aie^M oi^^^^^^^^ ni:Hth ^ ^^:'t oi^^^^^^oii siofi a 

i^.^^ Av:H liMSJ D^S^ai^^e 01^^^^^^&^^Mi :^S£|Xia^(100)M g^o^^ gSOil 

xii4£^ x-ii4£i ol<il^£f^dl^s. ^mioiEi ^ xi\29Ji oi^L^mM^i^mm xoa^^ iy:'i 
>i£aixia^(ioo) asoii ^axiio^dio^ g^s^^ g§ ^ ^^fg asoii ni4£i a^g^aiee 
moi M5iioiMa^(i20)g g^a^^ ssoii qjoh ^^sx^i^^xim £A|s}a. 

^^mm m^M ^^goii s\m ^^x\\ oiisdis^xisj xiis^^goii 2ja^3. mm ui^oii s ^eoi m:^\B 

:^^^\X\B^m ^ 2^CH ^91IIHAI§l>^M 2i^U. ^JJH. IfieS^tXIIISOilAH ^ 

s)g^m ?ioH E^se m^m m xiii2i ^aiem mm hh. -^oi x-iiisi a^s^Eieoi xH?-ixi 
^ ^^EHOii caa^ 3 ^^¥011 g^sfe eg^oi 5f^£i:?i TAmm mmm v^oii°^ M^9\ c\m^ 

^aiea s^aMi xH^fe 3101 esg^Qi. 3 ^§01 OH^ Oi^D. 

mm. ^e(iiii£oiiAH ^s)s g^a^i ¥I6h ^oi xii2°i oi<i^sf^aiees oi^^s^^^m^ ssai. ^ 
^\ ^mB n ^^01 sxiEi^*[ SAfB :?^xi£^ g^sii^Pi- ^^ai. oi^ r^^saixis^sj b\mm 
M L-ii>iEi^si gA^s :'^xl£^ °!M:?i loi^oii. MeiioiMsi^ m^m 9\m ^Emm s^ai m mo\o\\ 

^S(Void) D\^^Q\ ^O. 

^m. xii42j oi>ihs^^£t^m oiixi^aho^ ¥S2J ^sga^^^ >^saixis^e g^^^oHCxiiss 
oitAH m^). n §£M ^§api ijmdi [Di^oii 2^*^ ^?iiiHAie^ o\^q, 

urn. ^SaiXia^OI AHM 3:'H2l ESeOil SIoH ^^£JH^, SSaZhSj S:NISOilfe X^2<i^sf 

eioi xig^^^oi ^xi3 ssf^oi pxi s¥ ^sEdfoi^^ [Di2f ^^01 mm ^ 

m §^ ^oix^ u^^ 91U. 

a^m. mm^^Bi m^mo\ ^mrn^w §^£ih^ ^me^d\ d\^^o\ a^a esj ^xiismoi xi 

^ ^^gSI Oil2dl§x|£| <MgJ£S ^ ^^£xli Oil2£l§x|o| ^HHAIEI Xll^^^^g 

Xilga^^QI 9JiO. 

^ ^'S2| CfE Oil2£l§^x|2i ^^iHHAie^M S^^AIi! 4^ 21^ «^£xil DilS£ISxl2j ^IIHAlEi 

Xll^^^^e XilSm^QI SiD. 
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unsss&^oii 2i m xiiiiiHes ssa^^ s§. niinHe ^^oii misi ^^^iimci 

^^^^ §^ oi&^^^^ ggs ^i^m ^^o\\ s&^^^Mi ^saizis^s g^afb sis^ia. 

o^fe Jt||2HI J«l2IIHe ^1221 m^S\ ^^Oil Jyi42i *^>^IH!OIAHM S^o^^ 

g^6^^ g§^^ si^^^a. 

e ^'S2j ^aa^:'i se ^aioii^. 2Soii nti£S#M g^a^^ g 

g, x-iii£s#^^oii 111321 mmm. 111421 ggs SI 1-11521 mmmm x\^\a^ m^B\^ sg. ^y:*! ^1521 
M^SBf I1I421 M^ee ^ m ^^ga^^ nHayahE^A-i ms^^ mmmi^ ^1421 gge^^ ^ 

X-II3IIH&M S^m^ gg. HISnHS ^^011 ;tl!52| ^^:^II1I0IAHM g^m^ gg. :^I52| ^^>:IIi!01 
AH2f ;9l3nH§M ^^^□F^3M 6H2 X-|l32j M^^M ^^^CH^M^ §^ M^'^^m IS&^^^M-i ^I32j 

g^s^^ s xii4iiHiim ^^m^ gg, ;tii52j mmm^.^ e x-iisnHt! ^ ;gi52] ^^^^ihioiahm m^\m 
gg. ;tii42j mmm^^ s xiisnHe i-ii4iine ^^oii ^^^^ibioiahm lga^^ gg. m3m 
M:Hm^ gg. ;t:ii62i *^>:Ihioiahm ^2,^□^>^B^ y:>i ^^^oi^^^^ m 01 

«^^AtZ| gge ^JlfM 230il gir^^Mi ^SdlXIS^e &go^^ Sg^S 

oil 2ioiAi. i^:?! m\5L Luxi xii4£0iiAH s^^^sf 2joi§ha. 

I-1I5E LHXI Iil9£^ S ^^SOll 21§V 0112£lgXl2J ^BHAlEi Xil^^^g2i HM^AIOIIS M^o\D\ 9\ 

m £Aie BS^^OID. 

ElX-1. ;qi5£^ Jy!1£2^{50)y0ll ;tll1IIHe(52)g l^m^ gge £Al§^ 5t!^^AH. ^ ^<i^s^^^(12)0!l 
2iaH S^S^ ^ OlSgS^o^ zp^gois ei£x^Pl5^{10)2J yPl S^S^OIL bl^£fe](20)3} ESII 

2JS^(i6)M g^am ^^^^01 ahu^2i :i:S:^s^(i4)5> :>iioiMS^(i8)M ^bim^ m^xi^^qm m 

^ah^ :Q11gg. ^ll^m SSOII. OjlSOl IlS<i^Sfat(High Temperature Oxide: HT0)3f ^4^<:i^sf^^M 
£Sm01 0I^2J ggOli 2joH £S#e(Ojl^CH >i£aiS^)^¥E:i y:*! M^XI^EIS ^3A|3P1 

o|sh eZf^2e(19)m g^mfe ;yi25g. 01l?HQi BPSG(BoroPhosphoSi Ucate Glass)U 
PSG(PhosphoSilicate Glass)2f m^mmm 12fg 22011 ES^^ ^ g&Sf gg^ 3 

5S0I m^mm(22)m g^a^^ ;yi3gg. s&sfs^oii. gj2i2i m^^ow cush 3 ^^^moi ah 

^ CIE(S2j£J ^'^lOll CHoH. AM12I ^^^gM 1^ Sie EH BM12j ^^^^^ 4-5 01^) ^SM^. 
Oji^OI 3g>ih^^'3l <i^£fM3f U01^dfOIH(Si3N4)£} ^Sfsg 301^ ^#a^0^ 

XUie(42). ^112j m2}^'{A4). Hl22j mZl^HAd) §y X-II32I Sei^^(48)e ggm^ H!4gg(HI12j Xill^ 

Sr^iS^oii g^Ai^pi B^Bm m^o\^ ni5gg. ssoii. oimcH g^goi q 
^g^^i^iif £Sg^M. oiisai m3s\ m^^^ ss^^^ei 4,oooa-6,oooa g£2j 
^mm. m^'o\o\ xiii£2#(50)e §y af^i-iiBsg. unsse^^oii gj2j£i ^21011 chsh x-iii£s^ 

m ^^ol-^ M^2f^ 3 ^^^sOj CfE 1.000A-1,500A g£2J E£§f ^ ^ B 

§^gEJ£^ nHEi^t^o^Ml X-ll11IH§]{52)g ^^aF^ Hl7ggE^ SifSt^P. 

cm, ^01 ;tii4ggoii s^oiAH. y:?! ^^^xHiie(42)a ^aie uoiMdfoiESf mmmm 

IOOA-2OOA g£2] £SS^04 g^a^3, ife^I?! IiM2| m^^(4A)B 3g<iHfe|Iif <i^fi>Mg 

500A-1,000A g£2] ^Pll^ £SaK)1 ^^SfDI. Xll22j ^2)^^(46)^ ^£1^ 

uoi^£foiE{si3N4)£f mmmm ^ 5ooa-i.oooa g£2j ssmo^ g^a^3. i^:*! Ait32i 

#^^Q^(48)g 3S<i^s[S»-3i- <i^s}^''a3| ^l^sIMM ^ 500A-1,000A g£2| ^^1^ £Sa^Oj g 

^^Q. y:*! x-iiiiiHiiS ^^a^^ mm^^ ^^l^<i^sfg(Iil12| x-m^Aioji) ee^ 

^£i^^'sf§(;yi22j ^^M^AioiDm A^s§^c^. 

^ll^oHAH £eg(XI!6£ Uill XII9E, X1I10E J1I11E SI XII12E UXI ^I15£)0II 9X0\M\, 3 

^SB Hl12j mi^AlOjlM mH, Jtll22J Iil1^A|0il2j S^oy ()o|oi| ^gSK:^. 

;ai6£^ Xll12i ^e«>:^iafOIAH(54). Iil22J >ilill0l Ai (56) Ss! Jtil12| IIHi:i(50a)m 1^5^^ 

ggg £A1^^ 3:l^^AH, ;yiinHe(52)0l m^^0\ 91^ ^H^m E^0\\. ^fifs(^l22J I-il1^AI0jl2] 
<i^£^g)e OliaCH 500A-1,O00A g£2j ^T)!!^ ^ 01 ^^^^ ^'•g.^ ^^^1 y:*! XIIIIIHe ^^011 

l-llioj *«>,ni|0|AH(54)S S^o^^ ;tll1gg. ^ll^m S^Oll, <i^Sfg{X-ll22i X-li1^A|0jl2j 
OjltjOl 500A-1.000A g£2j ^THIM « 01 ^ ^tg^^^^AH ^Ol Xil12| ^^>:nil01AH ^^011 

;ai22J ^^^IHl01Ai(56)M Sam^ ;yi2gg. X-111IIHe(52). 3til12J ^^:;^II!I0IAH(54) S X-ll22j *^>iIHI 
01Ai(56)M ^^^^^^3^ 6\I1 M}^Emm ^2,^aiA^g^ sjc^ jy|3oj ^^Qv^^)^ ^^E^ 

^ 0\%^^^^ SSm ^Hlg SSOil Safd X-ll12i >i££UlS^ IlHe(50a)e g^o^fe Xil3Sg 

X117£^ X-ll22j ^SaiXia^ IIHe{50b)M g^at^ gg^ £A|*v 51o^AH. XlllllJli!. 111221 ^^ri^IillOl 
AH Si X-il32] m^l^m M?\o\^ Xtl1gg{01E[H. XII22J Xll 1 ^* Al Oil 2| S^oy j^\29\ g ^^Q|(46)7^^ XI e.^ 
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^ 6[o\ feoi jtiiisi >::Sdixi2^ m^m :i:§i^oi. oiltjcil 500A §£21 i^ois ^'^^mo^ m2\ ± 
>^iiiioiA-i ^ m9\ m2}^m m^iB}^ xiiig§(xii22j jgn^Aioiisi s^^, xiizsi aid misti e 

ZI^^OI ^il^l^D). SSOii. :?F^a^)S. OlltjCH 500A-1.000A §£2| 

£SS^ ^ Ol^^«^2|&og;;el ^Ol 11122] ^SdlllS^ IW@ ^^Oil Xil32l ^^^illlOt/HM m^o\^ 

3.000A-5.000A iiOl^ ^it^^gfo^AH ±^d\X\B^{m)m SSa^^ XI13S§^^ 

Cf. OICD), g^S ?I5H OlgSb oi^^S^^i ggo^AH A| ^1 ( t inie etch) 

;yi9£fe ^sx-i!9|(iio) §y Meiioie2^(i20)g ssa^^ s§s eais^ ^9.^m, m2\ ^^^hiioiah 

Sy X1I1HI e2ie|S jqi>16^fe ;tll1g§. ^SaiXIS^ rn^OW, 0\mQ ON0(Oxide/Nitride/0xide)^^ 
NO(Nitr ide/Oxide)a,^ Sy TaA §21 Si02 S:?^¥Pil^(Si02-equiva tent-thickness) 45A-60 

A ^JHl^ £S6f01 ^Ol ^Sxl|Sf(iiO)e S^mfe X-ll2g§. Si! 2^011. g^^OI £^ 

a. 

&^st^ jyil^AIOIIOll £|5^^. >^£aiIIS^S SfU^I g^^' 4- 2iCH X^ 3 <l^ Oil 0112 

ia[^6^:>il i^sxi a'^H^ ¥^s^ ^'m 4- si^w. ^^^ihioiahm ^^^Q^^B^ a^oi 

Xi\^0^ ^ ^ ^S0\\ £j^^ ^^X]\ 01IHdlSx|2| ^HHAIEH HI^^^SHI HI2^A|0|IS £AI§^ 

£MSAH, M\29\ mZl^'m m^o\^ g§s Xil2£2e(60)M g^S^^ CHxia^Ol 
3^0|Cf(HI22i ;tll1^A|011£| XII1£j SZ^S^^f I'1I2°I ^21^ M0\0\\ m2B\ g^a^s 

a). oitEH. ^oi M2^Emm =?^o\^ mm^ M^^Emm =?^o[^ mmd^ mm^ mmm A^g6^ 

01^ m^9\ m^dimo\M{54)m ^^'d\±b^ a^oj x-iiisj ^^saixis^ inieg oi^^^^^tm^ ssak 
xii7£ s^) jgi2£2e(60)£ ^^^s^^^micxiiios ^^^). M^xir^iasn ^s^s^^f sm^ 
::'is2^{iooa). ^^¥2f s^ain ¥2°] ^^^^ ^es^doob) ^ ^^:?i :'ie 

§?^^oii g^am A^^^o^ ^:hi ^^^eg^^^ ^y^^^dooc)^^ ^mei 
xis^dooe g^a^sQ(;giii£ m^). 

^^^^ iii2^Aioiioii ^#3^ a^voii ^ys^o! >i^dixis^M m^m ^ £1^°^ 

Xil12£ UIII XII15E^ m 2j§[ «V£X-il Oiiee.lSx|£| ^IIHAIEI Xll^^^SSI X-il3^A|0IIM £AI^^ Ef 

2£^AH. Xll1£j ^ ^ nil 01 Al (54)21 ^^011 XII32i >^IIilO| A^{62)M g^6^01 g§M S 

¥M ^Ol X118£0!IAH m 4^ 2i^0L i^^^l XIII ^Al Oil AH Oil ^ , X-ill^l :±:IillOI AH (54)M 

D\±B^ 0\m6\0\ X^I1£1 >iS£IX12^{50a)^ ^^^§,^o^;;ti ^0| Xil22| >^mdlXIS^ iIHe(50b)e 
^^ Xi\22\ ±^E\X\E^ m^2\ ^^Oil ^0| XJ132J ^^^ffllOl Ai (62)M g^afSD. 

xiii2£^ 4^:?i xiiesoiiAH ^^^o^ xiii2j ^^aixis^ mmm ^. ^^:>\ mm^, M29\ 

^^:^IIll01Ai SI X1I32J ^e^afS Xll>li^o^Mi &}£X11§>^X1M £AI§h 5ioia. 

X1I13£^ X11321 *^>iIH10|AH{62)a S^a^fe g§M £A1§[ 5ll^^AH, 20011 ^B\9\ ^M^^Oll 01 

oH X1I12J *^>^iiiioiAi(54) ^ xm^ssm ^^a^^ n ^^'mo\ ctm mm. o\\^a\ n 

s^^^o^J2f /45>e(Xll22i X-ll 1 ^ Al Oil 21 3¥ 2t 500A-1.000A §£2j ¥JH1^ SE5°^ ^ 

0|«^^>ii^^i?o^Mi Xil32j ^^^IH10IAH(62)M g^af^ SS^a. 

XII14£^ >:MaiXIS^(100)M g^m^ g§e EAIH^ 5i^^AH. X1I12I ^^>iIH10|Ai ^ X11221 ^Z}e| 
M X-ll>|ohfe XIMSS. Si 40I X-||32i ^^>:IH10|AH(62)M ^^n\±H^ o[0\ ^^D\ Xlll2j >^££IXIS^ 
m^m ^§2^01. Oll^jP 3.000A-5,000A g£2] i^Oi^ 01Er^^'^^t^^^Mi ::^SaiXIS^(100)M 

g^m^ xii2S§^^ 

X-il15£^ ^2x^lO!(110) Si! M5ilO|MS^(120)m g^a^^ SSM £A|g[ ^^^AH. 

^ X1I121 x-ii>iaF^ xiiiss. :^::M£ixis^ ssoii ^sxiig^M £smoi 

m g^a^^ xii2S§ si ^nfg s^oii. oimp g^goi £¥h^ cf^s^ai^^^ 

^^6K)1 MSll01MS^(120)g g^a^^ X113g§°^ S^SD. 

Xlia^AlOllOll 21813, >iS£IX12^2| Sie^^l ^0\D\ ^Ol XlM^AIOltOll 2J oH Xll^S ^OlSCf 

CH ^^a^(xii2oj >^£dixia^ m^m ?ioH ^'^^a^ 2^01 ^imi^^ sooa-i.oooa se)) ^01 
xiii^'Aioii CH e ^^mM^±m ^ 91Q. o\m, xii22i se^a^(46)m x-iii£ssM 

^^m^ g^^mOl gSM SISSisttH, X^I3^A|0il01IAi£ X-112^ Aj Oil Oil AH ±^ 

aixis^B ±£aixi2^e ^ 9Jimm geoip. 

X-il16£ LHXI X1I20£^ ^ ^^gOll 2|Sh of^x^i [}112ai§x|2] ^nHAIEH X|li^^S2J X-1I4^'A|0I1S ^^SPI 
9\oW £A!9 &3£M^AH. *^±IHI0IA1 g^ SSS 5ISo^0i ii^SIXI^^M g^a^^ S¥S 

eiXi. Xil16£b X1I12J Xil2IIHe(70) ^ X-1132j >i£d| XI 2 ^HH© (69)^ §Sa^fe ggg EA|St >iog 



X1I321 *^>^IIilO|AH 
^^1 ^2x11^1(110) 
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^'2iXUIS(42) ^ MASH m2}^'{6A)m ^^6^^ M\2E^ . ±9.±'S^ fe^Oil ^§£IOi 9Jit: 

mmmm M?\mo\ ^^^^ixiE^m ±Q±^^m s^Ai^m m& m^sm m^m^ xiiasg, i 

ot 4.000A-6.000A g£2j m^o\0\ Xil1£Sg(66)g g^Sffe M\A^^, M^^EB 

23011, xiiiEsse ^gm^ £sg§:Qf SiEmmm ^ sooa-i.oooa ^jihi^ §^ 

6\0\ HI3£2#(68)S ^i5S§. ^2fS SSOII ^'2J£J ^^^Oil QjoH ^^D\ M3^^mm ^^o\^ 

mmi^^ n ^^leoi am mm, ongjoi ^diE uoiMdfoiESf fe^s jiiz^'aioidgiu h 

mES(70)m m^B\^ mesm, ^iihi m§s ssoii. oii^cii ss5iixi>iS2f ^^^^ 
5^o1 j^iBi M^s(72)e s^m^ mess. m ^oi 111221 ^ x-iii2i mm 

mm mEi^m^^m xinsj mmm^^ @ ;yi2iiHe(70)e ^^m^ xii7S§. ^ Mzm 

moi ^01 mzm^ b\^o\\ mm^o\ ssam ^'^^§^o^M^ xiiiess ^ 
iii3£s#^^ ^^aixis^ iiHii(69)e g^m^ xii8^§£^ ^gsa. 

oiEEH. mA2\ se^s,^(64)g :Q8<i^s^Qi3i t^mmm ^ sooa-i.oooa sesj ssa^oi 

g^aHI. ^^^Z-lXie(42)g ^aiE UOtM£FO|E£f ISf^S ^ IOOA-2OOA §£2i ^IHl^ 

£56^01 g^mCM, X-ll1£SS(66)3f Jqi3£2e(68) AfOlOll^ g/^ <i^fi}et( § d SA|)0| m^B 

^^:»l Xf3<iVSf^^S :tll30| ^££1X12^ iIH©{69) ^^^^^A\ ^i^^ie^go^ OlgEjOi, 

D\ Xf2^^1fa^01IA^ 2^^D^ SbH011S(overetching)e mo\ 

SOOA'I.OOOA g£ 4^ , 0\^, M^EiEBl^^ HI3E2e A^0|2| J\\^m 

^ii7£^ 111221 mm^{70a)m m^o\^ ssm eais^ ^9l^m, mmmm ^^m^ mmm ^ 
2iQi^^o^ §^ =«h^Ai2ie ^6hoi ^oi xiiioj xii2nnes ^s^t ;gi:>im^ ^mm Enmo, 

oiffH. X1I12I ^^m^ mm^ timmm M^m^^m s^ey ^oi e^^^^^^oii Mgg^ oiism 

^ &^<:i^sf9,^oi|^E(Buffered Oxide EtchantCB. 0. E): HF2f NH4FM U\m^ Af§ 

:?15o^ ttiMCDl. S^^gf^^ ot i^oOOA i^Ol^ §£oia. 

^I18£^ X1I42J ^^^II110|AH(74)e g^5^^ SSM £A|^^ 51^^AH. XII22I M^Sm X-l!:H5f^ 

^iiss. ^ ^i2fg s^oii. ol^^^^2^o|t am H11ESS jqisEs^g ^^s^fe mm^ 
^ 3 ^^^eoi OB mm, oilmen xiiisj m^^m m^B[D\ mmmm A\m^m s^2i](xiii2j 
xii2^Aioii) i}2<:i[sf^^iif ^B ^mmm, ^mmm Mmnm s^^(xii22j hi2^'aioii) mei^ uo\^e} 

OIE£f ^'B Ms^mm 500A g££| ^ 01 ^ ^^g-o^AM J-1122J X112JIH © (70a) 

Si X1132j >i£dlXI2^ IIHil(69) ^^011 ^^D\ MAS} >^211 0! AH (74) M g^m^ XII2S§^^ 

Q. 

X-1119£^ riiSdlXIS^dOOM g^6^^ S§m £Al§h 5!^^AH. X1I221 Xll2IIHe^ Xii:>1S^^ X-ll1g§. 
^ ^^:'t X-1I40I ^^^IHI01AH(74)M ^^'"□F^a^ 6H2 X1I42J SZi-^^(64)2J R^m ^^^^SS^^ 

ahCH X1I1S2S ^ M3^Emm ^^'zw^^m^ ^ ol^^^^M^^e ^nfe ssoii tya^oi ^oi >^££i 
xi5i^(ioo)M g^sh^ xii2ggo^ aiy^K>. 

X1120£^ ^2X110^(110) ^ M£llO|e2^(i20)e g^5h^ £Aleh 51 ^^/H , X1I42I ^^r^^IHlOIAH 

^ xii42j mzi^'m ni:H8^^ miss, r^seixm^doo) aaoii. ojitjoi onoqi, nosi se^ Taeosf 

^S^SS £S6^01 ^01 ^Sz^m^(110)M g^ahfe Xll2g§, ^ ^Hfg 2^011, OII^Qi g^MOl £^ 

H 9 ci^s^ai^^^ Esg^M e^^moi ^^:'i M5iioi^s^(i20)e i^s^^ xii3g§o^ siy 
^^^m nu^Aioiioii 2J6^^. cf^s^ai^ afoioii xi^^^m^'m ^si^ss^^ oigs^H^ g§ 

2J XH^^g ^SShSH. s^^oj ^^^ffllOIAH ggOll 2I0H ^ ^M^^ ^ ^SdlXiS^M 

X-1121£ UIXI X1I25£^ ^ ^^SOll £^§^ «}£xll OilS£|§xl£l ^IIHAIE] X■11^^^S2J X-|15^A1011M £A|§V 51 

o^AH. 1^01 x-ii4^AioiioiiAH X1I22J g^^M mm^ 3i^d\\x\±^m A^ga^0 ^m. ^ ^'aioii 

oiiAH^. X1112I ^n^M ^^6^^ ^'£i£j ^^^011 ojoH 3 ^^mo\ OB mm. oimai 

mm uoieamiEsf ^sfee A^g6^ol Emm s^oicf. ^ ^aioiim ^sm:*! ^ 

oH EAIS &S5EM01I SiOiAH. 76B llfM SE^ <i^S^M^ X1122j M^eS 21016^ 

H. £a¥S 778 Xil2IIHe g^M ?l£^ AF5i^^^ SSOll AhgSb SSaiJir^^^a 2|Ql^^Cf. 

X1I26£ UIXI XII33£fe ^ ^^SOil 2i§[ ^^£x•ll 01ie£|Sxl2J ^HHAIEl Xll^g^g21 X116^A|011M 

51X1. Xll26£fe X^l1£2g(76). X1I32J ^^e(78). X-il42| g^'S{80) ^ X-1I52I M^'S(82)M g^Sffe 
gSs £A|S[ >!o^AH. X-1I16E011AH ^ g g^ fe^8 g^g^g a^i Xil1£2^(76)7?fXI g^of^ 

xiMss. X1I1E3S ^^011 gj2i2i ^'^^011 cHoH x-iii£2se ^^6^^ 3 ^2ieoi QB m 

m, Oil^jP ^£1^ U0|M£f0IE(Si3N4)2f ^B l'2f^(X1112J Xil6^ A| 011 )0| U 38<i^s}Sf3^ ^B 
>i^2fM(XII22] X116^'A|0j|)m 2| 1.000A §SE21 ^^8\0\ ^^D\ X1132J mmm{78)m g^6^b X1I2 

s§. X-1I32I mmm ^ow S2i2j oi^^^^^^oii qioh x^mes^m ^^6^^ ^iiu^ 3 ^^^moi 
QB mm, onEicH aas^'ai^s ^ i.oooa g£2i ^jfjiis g^^ofoi ^01 x-ii42j §^'S(80)s g^a^ 
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ggs(78) s iiiiE2#(76)s ?aa^^ □ ^2,^^01 urn mm, oiigjQi ^nsi xi}6^'Aioii2i 

^ 1,000A £S6f04 J9l5^^g(82)^ S^^b J^USSH^ SSSCf. 



□ ^^MS ^ ^§21 Ol^^^^^te gs^oi ^ £h§£i:Q ^Ol HI5°I g^'S(82a) S! J^IASj 

S(80a)o^ zp^Q ;y|3nH@(83)m g^m^ SS^^ SitS^D. 

;yi28£^ jyi52i ^^>:IIII0IAH(84) ^ J^tAIIH {78a)g S^^^ £A|s^ ^9.^M . :^!3nH S {83)01 

E2f l.OOOA §£oj cjjii^ « oi^^^^'^^aFOj ^Ol HISnHS ^^011 X115£j 

^^^2il0|AH(84)M §^5F^ XlMSg. ^ Xil31IH& 9^ X1I52] ^^^GliOIAHM ^^iq^^^b^ am ^ 

D\ J:il1£2#(76)2i S^^ ^^^e^SH^ 6^01 ^11321 gggg ^'^^CH^^s^ m 0|g>^^4l|2^S 1 

Xil29£^ X1I62I ^^^Dj|0|Ai(86)e g^6^^ S§S £AISh 319.^M , ^m^s}^mB^{B.0.E)m2S\ 

x-ii6^Aioii£j s^eii ej^^)2f ^B Aia^goHs A^gg^ol ^oi ;yi52i ^^>:Ihioiah ^ nisimeM ^^an^i 
AI01I2I s^ey ^'di^ uoieafoiE2f mmm)m sooa se^i ^ oi^^^^^^vaf 

01 M42\ M^e(80a) ^ ;qi4nHe(78a) ^^01! jyi6£l ^iHilOIAH (86)M M\2B^9. 

iii42j mmmm JA\:Hmj}\ mMm ^oi m42\ iiHS(76a)M ^^a^^ sse^ ei^sd. oi 

mo\Q, 

oil 2ioH ^§£jH^ EfSOilSe^j Ai^^^^gOllAH ^^yiAISI 



XI 



£1 XH^^ SX-iiM oH^^^ 4^ 2ia. 

I-1I31£^ X-ll5nH§l(78b)e ^^5^^ £A|*1 51E^AH. M\69\ ^^IHlOl AH (86)M ^^,^0^^3 

ni32£^ ii^saixis^doOM ^-am^ sse eai«^ 5!esah. i-iie^j ^^^^ihioiah ^ jtusnneM ^ 
ni33E^ ^SJtii^^dio) ^ MaioiMS^(i20)e ^^a^^ g§M £ai§[ 510^;^. ^leei ^^^^inioi 

AH, I-|l5IIHe a! XiI4°J mZ^^'m XilDim^ -^Ol >i:^£|XlS!^ 2S0iL Olltiai 0N0^^ NO^^ iy 

TaAS^ ^S^^e ESm04 ^SXl|e|{iiO)e g^m^ ^I2g§. ^ ^Hf^ 22011, OII^QI 

M^sO! e^hs D^g^aisnf ^B ^Emmm e^^a^oi ^oi Maiioi^2^(i20)M g^a^^ mzs 



X-!16^A|01IOii £|a^^. Xil4°j 1 
°J<=^H^ S§2j XH^^OI ^4^afc:K 



£j ¥IHI^ HI4£j ^££1X12^ IlHeai S^^e ^§ 



9Ji9.B^, &^Ex^l 01!S£l§x|2] 6iSE ^ S^ES 4- 2iD. 

^ ^'SOI ^AIOIIOII §^g£jXl S^EOI ^^Ol ^ ^^S2i 91^^ Af^^UI01IA^ S MOfOltAH 



siEi^DiEh seoil Esee g^a^^ miss. "^DX E2# ^^011 2| ^ s[§g sg^sj xiniiHe 

m g^a^^ Ill2g§, ^Ol X-ll1IIH©2| ^«011 Jtl!1>iII||0|AHM g^a^^ Xil3g§. ^Ol jqt1>:IH!0|AH2i ^ 
^011 1-112^211 01 AH M g^a^fe HKgS. I-HIUHe, Xit I^IHIOI AH «I2^D1I0|AHM 2^0^>,B^a^Oi 

^^:?i Esse ^^^s^s^Mi nnee i^afb msss. ^nnHe gy x-ii2^niioiAHe 

X-ii:>im^ Xi!6g§, ^:>\ X-ill:^iHI0!AH2| Ul. 2J^^0II XHS^IHIOIAHM g^m^ X1I7SS, i^OI XHI^ffllOl 

AHM xii:?iaF^ xii8^g. ^ xii3^niioiAHM ^^^D^±3^a^01 ^m£Ixi ime^ ^^^i^E 
^Mi >i^dixi s^g g^ah^ xii9g§s s^^a^^ 5:1^ ^se^ a^^ ^^ex-ii dii s ai § 21 ^iihaiei 

Xili^^S. 
S^S 2 

XlllgOil SiOiAH. ^^Pl Xlllgg 2011. «hEx^i:iie ^^Oil ^2,^xuiS. XillSZtQI, X1I2§Z!^^ X-IISgei^v 

M g^m^ ssM ^:^^a^^ ^se^ a^^ ^^n\ 011 2 £i s,^ xi 21 ^iihaieh x-ii^^^s. 
3 

Xjl2E^01l SiOiAH. Xil2Se^9iB. ^-)\ Xll1E2S3f ES^^*^ S^ai^ 5ie ^SE^ H^ 
Exjl [)llS£l§^x|2j ^flHAIEl X-il^^^g. 
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<^^2^0^>iB^m01 API JtilISS 



^ s >s XI :? I 



01 



MimOW 910\M, mess ^OiL M\^±mo\M 
S^S 5 

g. ^01 jyi2ES#M ^^011 ai iii2M^#s xfeiicHM 5^#o^^ M3S^, ^ e-^sa 

i-ii2iiHeM g^6h^ 1111 SI ;«i2nHee ^^,^o^±B^6^ol essm ^^^i,^o^Mi 

mzM^m ;y|>ia^^ ^iizsg. ^01 maiiHe ^^aixi hhshi ^^oii >iihioiahm 



6 



XIII 



E5^il 



SOIL ^^X]\D\B ^^011 

fflieaisxisj xll^^^g. 



X-||5i>^01l SiCHAH. 1^^:>| Xlllggt 

bH 



^. OJOjOj 

^^Pl Xil2i 



At z>y^ 

— t — 1 c 
SJ ^ CD 



§011 cue 

OlOjOj 



mxi o i 



xii2£sa# ^aah^ 

^^^gSOil &OI X1I1. 

^ ^^^X\\ 01I2£ISX|°J 



^ 7:1 ^ s 



x-ii 



3C m 



8 

m7%^0\\ SiCHAH, Xill ^ X-ll2£Si 



eiSx-ll Oliedl§X|£| ^nHAIEI 



m=?m 9 

X-1I6& ^ X-118^^ e CHir 

m^m s^, ^^:'i xiiii 



* CD 



§^ ^^oll ^o\M, 1^01 xii2Mi#M 5£eiixi>iM S:! timm m o\!=L m mm^ 
MBS Mmm^ ^^an. ^ihioiah^ ^^sf^^ g^sioi. ^01 ^^^xhxi 
3tm m^^^ ^^sxii oiieeisxi2] ^djiaiei xii^^^s. 



s^s^ 10 



xHi6^^ xiisi.^ m o\}^ sh^hoii oiQ^xH. x-ii2g^#M ssaixi^M ^ mmm i 



^ o 



11 

X-ll5E^0il SiCHAH, :^^:?| XilSeSAI. XHl2£2#£j 



12 



^^£x^i::' 

D\ X-il2i 

nut! ^^011 
4^:?i xin^i 

X-ll1>^ii||0|AH 

CD C9 1 0^1 

01^^^ 

saisxisj 

13 



XH feR 



XI ^ o 



SSOll X-I11SS, 1&OI E2# Xii1§ie. XII2MgS §y X-113- 

X-il2gg, Xil2M^eilf X-il3Ml!SM ^ M &¥1^ HH El !eI ^ S Ml 4^ 

^ xiiiim§j ^ m3mmm9.^ s x^l2IIHee i^m^ xiis^g. xin ^ xii2 

Xil1>iiaiO|AlS 1^6^^ X-ll4Sg. Xll1r^lHI0|AH2f Xil1 ^ Xll2IIH0e D\±B^mO\ 

'^mm xiiig^e^^ s xii3iih©m g^ah^ xiisgs. mzm^ ^ 

m x-ii>im^ xiiess. -^oi mm^ xii3iiHeM ^^oii ^^^^ xii2^ihioiahm l^a^^ xiiz 

xmUHgM Xli:Hm^ XllSSS §y ^Ol X1I2^D1I01AHM ^2,^D^^B^aK)1 ^Ol Xil3IIHe * 

^^^s^^^Mi >^sdixi g^m^ xii9s§§ 5grm^ 3tm ^s^^ af^ «!£x^i oii 

^IIHAIEl X-ll^^^g. 



XI1 121,^011 aiOiAH, ^^:)| X-111 

^ ^s^^ af^ SIS 



g§ 2 011. ^^£X^PI& ^^Oil ^^^X-IXI 
X]\ OllSaiSxISI ^IIHAlEi Xlli?.^^. 



14 



Xil12&01l 
IHIOIAIM 



SiOlAH. X-lllg^'gB. OI^^S^'^^Oll CHoH. ^'^\ £2SS ^^6^^ 

□ E M^*^ §^a:n. ife,Pi xii2g^'#^. ^'siej oi^^^^^^^oii choH. sai 

□ ^'^^Moi s^sicN, ^^31 xii3S^s^, iJ^si oig.^^<ii^^^oii oioH, x-iii>i 
^^ai^ M^3f^ 3 ^^^eoi ^^n. x-ii2Mi!S. xiiiggs ^ s^Emm ^^m^ 

01 QB g^aH. ^'^\ Xil2^I9IOlAH^, gj£J2| OI^^^^^Oll QloH. ^0| ES^ 



n\ 01l2dl§xl2i 5HnH 



AIE^ Xll^^^S. 
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